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Ⅰ Experimental details and characterization data for all new compounds Materials and Instrumentations:
NMR spectra were recorded at 300 MHz for 1 H spectra. Deuterated solvents for 1 H NMR were purchased from Cambridge Isotope Laboratories, Aldrich or Acros. MS were recorded on a Hewlett-Packard HP-5989A spectrometer. UV -vis spectra were measured at 20 ℃ with a Varian Cary 100 spectrophotometer. TLC analyses were performed on silica gel plate and column chromatography over silica gel (mesh 300 -400), which were both obtained from Qingdao Ocean Chemicals. Unless otherwise noted, reagents were commercial available and used as received.
General Procedure for preparation of meso-meso linked Ni(II) Porphyrin Dimers:
A mixture of powdered NiCl 2 (PPh 3 ) 2 (6.5 mg, 10 μmol), zinc powder (6.5 mg, 0.1 mmol), tetrabutylammonium iodide (3.6 mg, 10 μmol) and 1,5-COD (0.1 mL, 0.82 mmol) was added to a solution of meso-bromoporphyrin (Ni1a, 34 mg, 50 μmol) in N,N-dimethylacetamide (2 mL) at room temperature under nitrogen atmosphere. The reaction mixture was stirred for 1 hour. The reaction was quenched immediately with water(10 mL) and was extracted with CH 2 Cl 2 (40 mL). The organic layer was separated, washed with water (3 × 20 mL) and brine, and dried over anhydrous Na 2 SO 4 . After removal of the solvent in vacuo, the residue was purified by silica column chromatography (eluent: PE/DCM = 3:1 vol./vol.) to afford Ni3a (8 mg) in a 26% yield and the desired compound Ni 2 4a (21 mg) in a 71% yield.
General Procedure for the Bromination Reaction:
Meso-free Ni(II) porphyrin (Ni3c, 26 mg, 0.05 mmol) was dissolved in CH 2 Cl 2 /MeOH (5:1 vol./vol.) (3 mL). N-Bromosuccinimide (NBS) (20 mg, 0.11 mmol, 2.2 equiv.) was added. The reaction mixture was stirred under air at room temperature for 15 min and quenched with acetone (1 ml). The resulting red solution was evaporated to dryness, the residue was purified by silica gel column chromatography using petrol ether and CH 2 Cl 2 (PE/DCM = 2:1 vol./vol.) as eluant to provide the pure desired compound Ni1f (32 mg) in a 94% yield.
General Procedure for the Debromination Reaction:
To a solution of meso-dibromodiporphyrins (Ni1f, 34 mg, 50 μmol) in DMF (50 mL), NiCl 2 (PPh 3 ) 2 (163 mg, 0.25 mmol) and zinc powder (16.3 mg, 0.25 mmol) were added sequentially under nitrogen atmosphere and the resulting mixture was heated to reflux for 2 h. The reaction mixture was cooled down to room temperature, extracted with CH 2 Cl 2 (200 mL). The organic layer was separated, washed with water (3×200 mL) and brine, and dried over anhydrous Na 2 SO 4 . After concentration in vacuo, the residue was purified by silica column chromatography (eluent: PE/DCM = 2:1 vol./vol.) to obtain the desired compound Ni3c (25 mg) in a 97% yield.
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Diporphyrin Ni 2 4a: 1 H NMR (300 MHz, CDCl 3 ) δ: 8.83 (dd, J = 9.9 Hz, J = 5. 
